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Abstract of JP1 13351 64 

PROBLEM TO BE SOLVED: To obtain an oxide ionic conductor having high heat resistance, scarcely 
being influenced by an oxygen partial pressure and capable of manifesting high oxide ionic (mixed) 
conductivity by providing a composition in which a part of the site A in a rare earth gallate-based oxide 
represented by AB03 of a perovskite type structure is replaced with an alkaline earth metal and a part 
of the site B therein is replaced with a nontransition metal such as Mg. SOLUTION: This oxide ionic 
conductor is represented by the general formula: Lnl-x Ax Gal-y-z Biy B2z 03 Ln is one more kinds 
of La, Ce, Pr, Nd and Sm; A is one or more kinds of Sr, Ca and Ba; B1 is one or more kinds of Mg, Al 
and In; B2 is one or more kinds of Co, Fe, Ni and Cu; (x) is 0.05-0.3; (y) is 0-0.29; (z) is 0.01-0,3; [(y)+ 
(z)] is 0.025-0.3}. The oxide ionic conductor is useful as an electrolyte for a solid oxide type fuel cell, a 
gas sensor such as an oxygen sensor and an oxygen separation membrane for an electrochemical 
type oxygen pump. 
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imMl] -fe(;:Lni_, A, Ga,_,_, Bl, B2, O 

Ln=La. Ce, Pr. Nd. SmcT) 1 8^ L< «i 2fflIiLh ; A = 
Sr. Ca, Ba(7)lffli L<ii2aJil± ; Bl=Mg. AU Inc^ 

l«t t<{i2«JJUi ; B2=Co, Fe. Ni. Cu<5Dl«tL 
<{i:2atLh ; x=0.05— 0.3 ; y = 0—0.29 ; z =0. 
01—0.3 ; y + z= 0.025—0.3 „ 

[ 11*11 2 ] y SO. 025 . z £0. 15T-$) . S-fCft-^ 

[ m^m 3 ] z >o. i5T'35 s . ^ ^ym^mm 

[11^314] Ln=lAi5Xr/XttzmA^ A=Sr. Bl = 
Mg. B2=Cb. x = 0. 10—0.25. y = 0—0.17. z=0.02 
-0.15. y+z=0.10-O.25T-JiS. H iRJl 1 f aK<7)K 

^m^^yimu:. 

[if*3l5] Ln=La. A=Sr. Bl=Mg. B2=Fe. x = 
0.1—0.3 . y= 0.025—0.29. z =0.01— 0.15. y + 
2 = 0. 035-0 . 3 . it*:fl 2 f atliCOM^tii!)-^ :t >- 

[|f*3S6] x=0.1&-0.25. y =0.09— 0.24. z = 
0.01—0.05. y+z=0.10— 0.25-C3!)-!.. flsR:"! 5 IStli 

comm^^ :^ymmi^. 

im^mi] if ^2. 4. 5*;^c{d:6lBtt(7)S?'ft:!^ 
[11*118] lf*Il3fB«^0^'fl:!a-<^Ms»#:^# 

-fyi-ymmm^h^^^mmwt . mmmsmmc^mim 

[if*II10] (1) Nit. (2) -^i^; : Cei_„C,02 
(jS^ff, C{±Sm. Gd. Yi5j;WCa«l«i,L<{±2«i;t 
±*«I*L. m=0.05— 0.4)'C*Stl.-g.^t-^ft^;3&-^>5Sr 

[ it*]l 1 1 ] if *il 2 . 4 . 5 * fcti 6 iaa<7)^{t; 
iflil^ * yf^#:;6- hts:hiix^ y^- . 
[ if 1 2 ] if 2 . 4 . 5 4 {± 6 iBttc^ggfb 

Blip, 

[ft^^a 1 3 ] if*Ji3iBiitfo^^ii!it-< :tyimm- 
CO 0 0 1 ] 

mm^ t m±m^'u~hmmm»{m-^^yijim 
izm 'ofm^ti-ri^z^^mzm^m-im^^ymm^h 



mttii±mnM. mm-ty^~m(D:^:^-ty^~. mM 
it'¥^mm^°yy°m(om^'^mm. is^v::(fx^mmm 

[0002] 

[#*iosit] m'f-itm^mm.tim< . ^izm-im^^ 

y ( o 2 ) <7)fmiz^ y) mmmi^^^^-tmitm ^ y 
immi . o 2 - s?L ^ ±^ J; 3 te^m * f - 

M) immm mo commm. mm'^y^~m<^^x 
^y^-. mM,^t^^^^yTmm^-^mmm^iojiti 

[0003] m^m^ ^yfE^flsto-refSMii. miti^/i- 

a-':7A(Zr02)tCii'^*iDCaO, MgO.YjOs. GdjOs i^fi^) 

mm immmmmz^isb^^mim-t :^y&m^cow\^) 

[0004] ^C0fz>^. ^TEfbi^Vt^n-rtt. iz/L-n - 

T mm) -ty^-tLx, Mffl&{±t*btt--sffl^to 

tt) mmizm<mm^fixu^, tfz. m^^^mo^c 
mmTj^mi-mt^mitmrn^mmm (sofo izi^mm 

m^m-! ^ yte^i4{i+^t={ii« < < , mizis^ti^m 

~TCO-f:^ymmmi. lOOO-C-CmO-i S/cmTh^ 
*\ 500 °c-cm(r^ S/cm (cffiTt-'l.i^-C. SffliSS^i 

»(£T'i>8oo v-]:^j±t\>^om&i>zmm^fi^ . 

[00 0 5] ^j^it=J)i-a-rim<'i¥^i,z»\^m^tm 
^^yiiM\i^^'r^^^/\^^mmmbLx, Bi^Oa iz 

[0006] ^(n^(r>^^^iv^mm\m^^y\m'W.(r^ 

a ^ . ThOs ^mwmmAmA ^ yi^mm^'Simti^iv 

Mifi^mzfj:h<^x: . A-^ymmm^^<^y^h. 
»e^^-r€>o<7). Ks^i-j±^no-i2 siJ±iji,TtT*^'s 
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[0007] ^^^/]^^mm\-com^Bmm^ t ^mim-^ 

5fyfE^f*:i:LT. PbW04, LaAlOg ,CaTiOb tf^^i^tlX 
[0008] 

[0009] ^?tmi±. ^&t'J!V^-TX 

mm^^mx (ipt>. mm^Bm&<xL) ^:^ymmc^ 
i&rm-^<. mim-! yi-yimt^^Mmxhi>t^. x 
im^-^ ^yimmiTf^rm-im^ :tyi^mi^itm-t 

[0010] 

trmk-t^Emx'm^^MDb^tpx. ^ur:^A-< hm 

y^JAY- ^#±aA« . B {iGa) ^Kh m±m] 

^T}Vij^)±m^mx. ii^if/-tfz\i^^^V(n^m. 

Srl.mt/i« Lao.sSro.zGao.sMgo.aOsT'jSStl. 

[ 0 0 1 1 ] la nc, itfO-ft^f^wmMg^ttSrfa^^O 

y^^ib.ht^hi.oiiZ^ Laj. gSi-Q, jGap. gMgo. aOjfi, fa^Jft 
cOft^e^ir^g-f t, >^VL' 3 - T S O3 ft.i^Vl' 3 - 

^^Am'M.iVJfVzi-r^zit^xnn^z.mi^ 

:tyiiMW^t Lxcrmmmmmxhh . 
[0012] ^mm^it^ h^zmitm iry^mms^ 

wmimcr)B-^^ v>^z'pm.cr^'m^cnmw±m^^^^^ 
hh. m\m^ ^yimmfi^ ^^z\i>\±.L. m&xi>m 
^■mtm ^yBM^^^-t^ t ^%m<<z3\ 

[0013] ^mmi. Ti^-m^xm^ix^ 
mitm^yimwxh^. 

Lni-j Aj Gai-y-j Bly 82^03 ■ ■ - CD 



Ln=La, Ce, Pr. Nd. SmiT) 1 ft 4j L < 2 Slil 
±;A=Sr. Ca. BacOlStL<{±2ai.Xh ; Bl=Mg. 
Al, Int^iat L<«±2ffliy,± ; B2 = Co. Fe, Ni, CucO 
l«i>L<«±2ffim± ; X =0.05— 0.3 ;y = 0— 0.2 
9: 2=0.01—0.3 ; y + z= 0.025—0.3 . 

[0014] ^m^i>zii\.^x . mim^^yBmw.i 

t {i, mmm^mim^ ^yimii^^^-tmmmnm 

ymmm^^i^^mmc^mim-!^yimi^fSfx^ 
<. m^izx^m^f-^^ym^mmi^ {tmimitm 

xumim^ :^y{mm^-tMmt lx . mim^ ^ 

[0015] mmiM^<7-)±w>'if^mim-i ^^e^tt 
t>^^)^^mm<^mim-iy^y{m.w<^M-^. -i^ymm 
{mmmmz^isb^mim^ ■tyim'&cr>v\-^) \m 

-ij. m^--! ^yM^imm)i%'i^i,zii^ ^^y 
mmmt.L<{t 0.1-0.7. j;D»st<{i 0.2-0. 

6 t'feS, 

[0016] :^wmzxixixtfz. ±.mmimA ^y 
iimw^mMm^fz^i'^m.i.zmm htzmwmimmm 
fmm. zcmim^^ymmw-h^^ts:h:^x-^y^ 
mmm-mm.mt°yy'm^m-9Tmm. ts:hmzijx 

[0017] 

ABO3 T-^§fi.^^n7'X;3^-f bM|gB%<7)A-tf'l' hi: 
±ie-jKstcOLnM^i:AlI^^idSj^, ^c^jBtf-f b^S 

[0018] 3p:Jt5{±3«^«>!)^(5*^SA, B^tf-f ht^ 
^*2«^J1 (i91Ji.H\ A-tf-f h^pJ^46|,±iaAM 

BHt-f b^t:S*6l>BliOMg) t7t{ia?f^a (B-f^ 

t , z<^mm^^uzJ: 'omim-i rtyHimm^mh « 
[ 0 0 1 9 ] B3*>. (i>^xummMi^m.ti^3x$)^x 0 

-&» mt. Bt^STL^iCfiasjDM^ (A. Bl. B2) i^S 

®i^^«r<^^, 'Mm. mm-i^m. Bzm^^mm - mzx 
-^xi^^m-thfzib^ iEmt,zm^-t^^ti±mmxh 

it^^xii. imm'f-vccoWim.^wsjL3hLxm7rct 

[00 20] k.(n<^7t.{zii\^x . intityyi^y-i 
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mim^:^yi^^m±. ^y-i^ v ■ ^i^-v anca 

o,Mm^mmbL. ^in.t<zT)V:^')±m.-t.m (a) . 
^¥mw^m (bd . axxfmmim (b2) (nsmm. t 

fzkir)V:^V±mM (A) iailA-a^^M (B2) cr>2 
«»(7)ffi^2rK-rL3t. 57U^ (Ln+A+Ga+Bl+B 

2) ±fzi±Ajm (Ln+A+Ga+B2) cr>m.-^mimTh 

[0021] Ln+ A+Ga+Bl<7)47n^«'^ffi^t;^S3 {^(T) 
're«i^J{i±iaLao . gSro . jGao . . 2O3 ) ^ . H 1 t 

w^m (B2ii^) TWt^^^ttcio. 

47C^ffl-^i8^t!fei J; "9 § ^>l:]«v«^l:!|t-< 

[0022] 112 tC. Lao.aSro. 2Gao.gMgo. z^^OM^^A 

-f^yfe^f*; (Ln:^)iLa. A:;{|i"Sr, Bl*>'Mg. B2j5^'MM^) 
[0 0 2 3] C:<7)ia*^^>t)*»-i. B2J1^ (H2<7) 

#tc^^fHS4 Tt3m^m\m'Q\tw^m immcnrnm . 1 

B2il (M) i^*>-Nii7)*i^iC{S, 1i¥l*i-|^j0.9 iy.± 

(;^K)84o °ciiiT) tfcv ^-cfe#tt^iMfS4 imm.-^ 

[ 0 0 2 4 ] iae-?T. B2M^3&^'Ni^Cu<7)*AtC{i. JtK 

S L t ^ , fit, HI 2 Cfc V i:t««M * t L fzMm 4 tu 
mn-^mim aao. sSro. aCao. gMgo. 2O3) HI 

■So 

[00 2 5] Zixl,zML. B2Ii;^c73a##JR*^>InT-*.g. 
ffiWj!)n.l mTc^«iaffl!|-C1±Mffl4 7C^tS^K^b!f^!l 



T-tllHWtcf#A,ih-^:V^ MoT, 3lfl^Rc7)B2ig^^: 

tT«±, «ss4 jtmmi^mim^zttKfzmmvtcomi.t^ 

'J'^^sK ti^—^C^M&T^'^K^ . Co. Fe, Ni. Cufj^ih. 

1 t < 2 «m±^:^-& » 
[00 26] #-+f-f ht^iJftS W^i, A-tf 

^ Mcfe(tl>AM^^tOMl^it (x), i/i{iB•^^-^ hiz 
t5(tl.BlM^+B2M^«^ttil^ifc (y + z) *i±iao 

tewt-t^ i: . *5iH^c7) 5/4 7€^m^mim<DVM 

ewe?) V ^{i-f :t vfiW^O^TfiTt- -g. . 

[ 0 0 2 7 ] Il3{i. Alg^ (Sr) t^flj^^ ^-ft^-ttfc 
J^Og^tt^S^t. AJIS^Oj!I^J:b (x) ;&i0.05~0. 
3{=lnM^cr)IK'¥-ttt^ 0.7-0.95) coliH^i'f-ixS J: , 

[ 0 0 2 8 ] EI4 (a) {±. BIM^ +B2il^c7)-^itil^i:l: 
<y + z. flty : z=11.5 : 8.5)?r^^t;S-ti->^cJl-^£7) 

tmi^ti.. Lti^L. 114(b) tc^^-tcfcotcy + zcoffi 

S-?i:b*^' 0.7) SriSi.Si:-f:t>'«i**^'0.7 ^THISJ: 

[0 0 29] Bir-^ hc02fflS«K-TJ[I^iO-3*>B2M 
^tOV^TJi, ia5tCS^-rJ;otC, B2M-?(Co)<7)M^Jt 

ixSi. B2li:?-*^B??AJRt-^ 0 , Jl^tt«^t!)C^ j; 0 n 

[0030] m3t^ih>t>t)^^Xd tC. zfl*i0.15lilT^^ 

{4, 'imt^i^o^z^ mwm.mim.mm<mmmv.. 

[00 3 1 ] — :^r. z fi//0. IS^rSi. h t . -l* :^ > fil* 

^#>Ii:t. zfit;i)^'0.2(I|]*>. y«=0) . -^i^Mg 
(BlJg^) *^^^tCCo (B21^^) T«i§^X^47C^tfO 

W) tLX+^\<zmmL. m7&Ltzkd^zBmmmh 
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[0032] ±iB®j^C3*3i-»T»* L\^m.mmcr)m'o 

X'h^. Ln=La. M^fzH^liXhcniWt^^M. ^ft'La. A 
=Sr, Bl=Mg, B2=Co, x = 0. 10—0.25. #1^0.17—0. 
22. y = 0M).17. #t30.09~0.13. y + z=0.10M). 
25. #t;0. 15—0.20, 

[0 0 3 3] zfiji. mvmim4^y\^m'&. (^^y 

|,1**i0.7 JiLh. ff*L<{i0.9 JiLh) ^»o«»tO« 
5fe-C-£^ag^[:!f$5^^>-fE»#:i:L-CWgS-ti:S^. z = 
0.02—0.15. #t'0.07— 0.10T-S)S<r t:^)^"ltfS tV>„ — 

{±. zffi{i0.15<zg0.3 ■r-$>0. ^f*L<«±0.15<z 

^0.25T*-S.„ 

[00 34] *^BJ!c^ 1 WMmmzh-oXli. Ln=La. 
A=Sr. Bl=Mg. B2=Fe. x= 0.1—0.3 . y= 0.025 
—0.29. z =0.01—0.15. y + z= 0.035—0.3 T3f> 

[0035] 

Lai.j Sr ^ Gai.y.j Mg , Fe ^ Og ■ • • © 
S^cf. x= 0.1—0.3 ; y= 0.025—0.29; z=0.01— 
0.15; y + z= 0.035—0.3 <, 

[0036] <z>^x'^-^ixhm\m-{^yi^mw.\-i. m 

(Dmmmmzii. mmm'^BTxh-fMzpm^m'&. 

tW--t^i^CO. 1—10-21 atm (7)J£V^SS*^^JE (BP 
M»=Sr<«»/W ^>«*^7kL. |5lif#tc«mfe#ttt 

[0 0 3 7] Il6t. Lao.gSi-o.jGao.gMgo.aOsT'^SiX 

(BP^. Lao.aSro.2Gao.8Mgo.2_,Fe3 O3) 
comMi^m'H. (950 ^C. K*:Ji-ff=10-5 atm) Sr^fo 

i coii}6^^>*?*^^ J; a . z = 0 coMm47vmm-^mt 

< ^ 0 . «MfEWtt(i z =0.01—0. 05c734EHT-:[t 
(,Z^< . z =0.03#iST-*tSfBt-at-S <r 
[0 0 38] H7 (a) {i. Lao.sSro. zGao.sMgo. 2-,Fe^ 
O3 (z=0.03. 0.05. 0.1 . 0.15)T^^til(2)^X-^ 

^ti^5 ymm^m^m t . z = o 4 7mm^m<m 

7 ( b) {i©Tt-C- z =0. 03tO 5 TC^It^KfaiJ t miM'iti^ 



[ 0 0 3 9 ] ^M-^T. ic0 57n^a-^MM^{i:. HfrM 

[0040] iM2>^{zii\^x'i&% \^v^mmm.(rm'o 

X'hh, X =0.15— 0.25. !^t:0.17— 0.22. y=0.09— 
0.24. #tCO. 10—0.20. z =0.01—0.05. #fc*!;0.03. 
y + z =0.10—0.25. #t;0.15— 0.22. 

[0041] ^%m<rm\m^^y^m'mt. ^"^im 

m ^ m'K^^x-m^ l . fmhxjm^-t^ztizj:^ 
mm-t^ztt^x-^^. mtm^bLxii. mim\;m 
tc. mS(.^i,zm^Lxmi\:mz^j:tmmmw mi « 

?ajK«i2oo°ciii±. »tL<m3ooTM±xh^ , MiS; 

STtyj. mfm-^^^mm^: ^i&mx'f-mmss.Lx 

t iVi. icr)Tffi*^)£{i. Mi.tf. 500— 1300°Ct' 1 — 

tzM-^i. smThtiim^Ltzm. m^L. mmm 

^^^mmx'^^. 'fmmf^h^ibxmm.mmmi. s. 
[0042] :^?tm(7)mim4 :^y&mi^<^) a ^. ym 

m. 025 l:j.±X\ i^^O z fl^^O. ISOTtJO 5 TC^^O <7) 

comm (M. soFcc7)«»M^ ;<fx-fe>'Hf-) izmmx'^ 

^wmzc^mcomim^yf yismwit. m-\m^ 
^yB.mmm-T^iVJ!va-ri. Dft<. m^x-um 

[ 0 0 4 3 ] YSZ C7)J; ot;:mi\L^-< :^y\iMW-<r>mm^ 

fb^-^M mwrnmrnm mmmi». mo ammnx-h 
-&» m^s^x-rnhmmm/^x-x-^h^mt. VaOg^s^t 

y;t.r7-r(YSZ) t. ^^ffi (ji'V- 

(M. Sr-^maMnOg) . (Ty-H) tCJiNi^tfO 

tS. YSZ COiiM'&tH&X-m&V^Zth^ lOOO'CWia 

X'\m:^'xcr>w^^nm Lfz^-^ y%m«^^MlK&^f 3 
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Zbt^^.YSZ SrW®i:-ri.S0FC{i:1000'Cmrf*tOftiS 

[ 0 0 4 4] soFcimmwi^i&mimzx ^msmrt^^ 

tCi5(t-S.5tffle^^aiS]®S{i. 0.35 W/cm2g^i:$g&$ 

^^j:hmm<om^m-! yi-ymmmi. ysz i:K)m^\:m-! 

mm (=500 Mm) t V ^ d MS^T' 

■^coft::>ctfi:ti^]K{S. BZH^^oaM^lS^^itt J: o T i 

f^lwsjsiooo<-c-ci. -itLSritr, f^i!)jas8oo°c-ci±i^ 

J5§l!)200 /<m£Offi-C'fflV»iX{J\ 600 °C^rV^L700 °Ci; 
V^dtelStCi3l/^T, 30//mJf:c7)YSZ M*n000°CT'^»f- 

[0046] :$:^m<^m^m-( -tyRmi^trsoFccomm 
iooo°c m^^oav ^im&mti^'jmx'h h<DX\ ^ <?d j; -5 

^ZbmHL\<-^, f^tftiajg^iSOO "C^-C^bix 
^^KrSK;^)^'60O ^ClilTf^il{fB2S^3&^Cu-C-'&.S. t <50t 

mmx'%h. 

[0047] ^im.i)mx.l,i 600-700 °Ci:ffi< X 

*\ ^v^ji^jii; Lx<^j^^-^)v^~^mm^nmt<zm 

^coi -3 \>z^Mi}m<^j:h b . SQFZc^wmifMzx 

"ryvxmmcnimimMfA^^mx^ . {^ii?aje*nooo""c 

<T WP»>6-^ L < ffiM^-g. fc V ^ 3 *IJ * t -S. « 

YSZ X-lt, C:^OJ;a=5^ffi^ST■■ffi^)S^tl>S0FC^«^t-|. 
^ t \±X'^ ^r*^-? /cA^ *%BJ!tc i o J; d ^rffifS 

mmt^hmm^f^mm^x'. mmmm^z^h^x^m^j: 



[0048] #tC±IS©St-C-*$tl^ 57C^a-^KM^!l 
^^i^•t'^ML^mfJ^Jh,^ ^fz^. 600—700 'Cb\>^0tm 

smv ^^iij^jS:<)»^>iooo°cira«;s\, if^i6ias<7)v ^-rn 
co&mza I, i>soFcc7)fl:s« t LT+ii-t«tg-r.i. . 
m-^x. mmmbLxzcTim^m-^^yi^mmmiRt 
fzm^^zi± , z <7)m^f3fxi&&^mmi}>i^m§Li^wm 
t x'iD^m^soFci:mm-ti z t t^x-n t « 

[ 0 0 4 9 ] luKELTt J; 3 tc. *^0J<7) STC^a-^K-ft; 

[00 50] :^?mco bTtmcDm^m-^ :tyiimi^^'m 
m-9.t-th soFc<?)fl:ffi{ ±#ic$ijps ? tvt , t^*<7)S0FCfc 
mm'^nx\>^hwmm^mmx:% ^ . mui. s^ffi 

m±L. 800 'CT-i>1.5 W/cm^ Srex^ftV^ft^*;*^)® 
^#^>^^•l>coT^ 6OO °ctfzlt^tLarb\-^oftmt^ 

mzntL^^^%mkmMm<,z-:>^'^xi±rm^h . 
[ 0 0 5 1 ] YSZ c^im,'^x-Mh±^^j:mmmm-f2y 
^-x'h "0 . umM<^'smimm\,ziz^\,zmm^fix\<^ 

h . z <7)mm-^ y-^-imimMmmm-i^ y-^- 1 mi 
it. mmm^mmmimzx ''mmm^mMtti>co 
X'hi>. m-io. m-im^ yi-yimm-i^^j:^Mn<DMm 
izmm^'x 5M±fo^*i A § t . ttrnf^mzm-itm ^ y 
if^w. LT wmm:i't^mm-hfz)^. mmzmm^ 
-:>\-^xmmi^m\'&-thzh\.zii "o^^mkm^-fh 
zh-if^^ht£h. mwrnmrnmrn^y^-M. 

[ 0 0 5 2 ] YSZ ii-i6t£h^^y^-\i. mmsm 

xMhh tiK mm:\±mmA ^ y\'mmH^Tthfz 
ib. 600 'c\;±tco»&x-L^^'ty^~i:m.mx-^^. m 
mmm^fix\,^fz, ztuzML. m^m-^ ^yi^mit 
ti^mm^^^^mco 5 TiMcom-itm yi-ymmi^ ( y ^ 

0.025 , z£0.15. ±ia®s(;T-^§^l> t<7)t*tf) 

li. YSZ ^'om\.m^m^:^yim^i^-tcox\ 
-^y^-. ^izm^-^y^-kLx^mx'h'o. 'fi^-c 
hm^itm^ yi-y&mmm^-^z t ^phm °c&.rTi>+ 
mzmmm^^s^'x^ y^- t^x^. 
[00 53] mitm ^ymm±-fr'±wmx'ht^9km 
(r>^7m(^mim^ ^y^mw (y so. 025 , z^o.i 
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5. ±ia®5^T-*$ti.i.t«t-^t^) a. mmt'^mm 
m^yrmmm^mmt lx s . m-itm ^ 

t 0 0 5 4 ] i<7)J; ^J;i«f*»ffllji 

[ 0 0 5 5 ] tfc. m=F-^^yn-^BM'(t m-h. a 
7.tiA vmmAmA^yi'mw. (z>o.i5) {±. 

[00 56] ^ftl. S0FCc7)SM«Sr , frMiL^'^Sft.tM-^ 

3p:5|BH<7)57C^W1Ef ((Ditry SO. 025 . zgO.15, m 

tf) ^^'i.ffifiSc^^*^^. ^cD^MStcm^-^^yM-^ 
fK#l4^*t-*^BJ^0 5/4 Tijmm (CDi^Tz >0. 15 

[00 57] clcoaSrPU < IMBJ-r.^ h . ^^*C7)S0FCT• 

(n^m\,zmm<mfwwi tD-^-?^r<?ii, ^^ss^^ 

[0058] mmm(mm\,z-Mt.x . msmh^^m 

fmnoMmxh h . m^<r)mxmmmts: h 
fzjsb. Wi^^'^Wi^m\>zmohm&-y^ifiK%<ts:h . ^ 

[00 59] ±ia^7)-^HffiK^i»jEi5:']«, 

[0060] mmWki. IMLfzk d tcMsftJ; OfilfflS 

fix^fz^imfAi)-^hmmx'%hifi. m\zn^h\>^m-\ 



m<7mmit. (d mt. (2) : cei-„c,02 (ii; 

tf. CJiSm. Gd. YiSit/CaOlfflt L<{i:2«JjJl±^ 

Kl* L , m = 0 . 05— 0. 4) T-^S S ill. t ^> 1. 
c7)T-S>.g.. |il0#O»iJ^Ji. (1) : (2) (nWm.ittm: 5 

—20 : mcD^m^xhhzttmi lvk k l< 

(imffi*J O.l-O.BT'SbO, (1) : (2) cnUfmVct^'^ : 1 

0—40 : (jdX'hh.. 

[00 6 1 ] sQvzaMm.mmzmm^itir . R«a-c-t 
( mM9,m\mmt-^wmmi^z . ft!iH5()«;t4ffiJitcs-r 

£cm«T-$>l>. RMi3cO**^t::ii:, RWcDI^gPt^l-gP 

lik^tii,. :icr,Ay^~a:^i^^^±mco3m<Dmmm 

[0062] S0FC(7)fl:^j£T-»ai:^r-i.SJE<7)— O 

I/2O2 + 2e- ^02- 

[0063] :*^BJcO»a^«tCfcl^-C{i. UStC^S-f" 

i^o^z. nm'SMcrmmzmih^mm.. ^(n^mmh 

mmt^h. mm. ^mmcomam^:^^mizi^i> 

m^-^y^yu-^immw^-tmrn (z>o.i5) i-^m 
f&-ti>zt^n-^^>,, ^com-^. zcomamzffm^-t 

[0064] zcoxd ^^mmii. mmmmc^mmizt-f 
4yfy-m^m^immL^imwf. mz^^^iz^cT) 
mmizkK)wm^m'i'mmim.^i:nm^^. M#(t§ 
zbizk-yxnm-t^zb:f}'^x^^. ^v^a. mz-^:^ 
y-m^u-^mmw.nTtmTimimT^u-^^^^m 
mKm<^mmizHm^ mm^ ^ztiz^-^xi,. - 
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[0065] m^CO^MMcO^f^li. La(Sr)Co03 , La(S 

^^cr)mmcr>-^:ty4m. ia9(a) tcs^-riotc. mm 
mmt^mmi't^%<7)3m<^^m. ap*>. vmmm 

-t. ¥smmzmmt-h^. m-^x. ^m&c^m^^m 
mmiztm-th*fmm^cr>mMmi^mi>r-^^i,ztj: 

+jf^j:mmmm^-ni^fzMz^ sta 

mzmts^mmm:^^smb^j: ^ t\ ^c^im-^ut^com 

[00 6 6] ZixizML. *56He^0SMfficoMf4«i-f ^ 

y-m^m-^mm^i^^tzisb. zcrym^^tt^m^^ 
m.^c^mm^m-i\:m-(^yi,z-(:^y^\:-r^ ^ t t^x-^ 

c^mamznm^-tm^cofi^^mmc^m'f^smi^co 

co-f^ yim. m 9 (b) iz^s-tx o ^z . M-^&m'mm 

m.m±^t>^^oz.<X7tc7mmxmzifzib. ^ :^yit% 
m^mmmi,zm± t . ^m<D-»mtm±x'^ h ti^. 

■i^yii. z <Dm.^\m'&.'&%mmA<Dmim^ ^ yi^ 
mmz X y) ^mttm^i^h xwm\zwxh . ± 

VF^^mmm\.-^^xh d . ^'i-M^tcmM^M-f-.r 
b t^x^ ^tLimif^ fz^^zm^mmi^cofk^i 
^Mmmcoma^<^mmt,zHm^^i> . 

[0 0 6 7] ilM±. ±15^01 3 (C. Nit-byr5Stt 

, mim^ :^ym^^&mi^xh6-ii j r^mwm 

m^^mi^xh^^i^-^mmi. zc^mmzx'o. ± 
SB Lfz^mmcom^t mm^z . z.iiKTtm'^mmxn^ ^co 
m^m-( ^yc^^m. ttimhit. d H2 o ^^mco 

[0068] f 

im-fyi-yimi^ (z>o.i5) {±. :^xm&^^mm-t 



i-zi&m^§Mzm.n. z <nmrL^mmmzmm-ri>fzib{z 
m.^^^WT\^izmv& . ^^'5T, m^ma^yi-yim^t 
-mizh^mmcr)m'f-iiMm&mh^j:\^b (m-h. 

-4^yM^imi^X-K/:^^t) mi'*WM\>^tzMzm 
[0069] ZC^y^X^mmi. T-^< . 

i., ^WLTNOx A^-sswt^^i, mmtmmizj^m^ 
[0070] ^wffi. :^wmm^m-( ^yi^mmt. 
xhh. 

[0071] 

[^M^J] (^SfeWDLajOa . SrCOg . GagOg . MgO , 

^^t/'(CCoO, FeaOg, Ni^Og, CuO, miit)^ hMA,fzW^ 
^mmiYMcnM^im^ ^ Lao. 8 Sro. 2 Gao.s Mgo. i M 

^Lstf*. lOOO-CTSBtra^fSMjtLTt, Zcn'fmmL 
LfzW^^^fmh. ff7j<J±7VXt;j; Dff ram, 
ItSlS mm <7)7-'^Xi^tttCj±liJj!<;ff^L, ^^SrlSOO'C 

miix.m.mmzi.'om^fztzh. K^-rtii^^nr/xA 

[0072] n(:>tifzm^iiF.cDn%iTmmi. ^f^x^ 
m<7ym^m-m^Ltzm.-)iimfMz. nt^£h&^ 

mti:mm.nx\ mmwf-m-tfzitx-^^.-m'f-mx'mi 

m.-&m^-t^zht^zx^i^^fz. m.m'jfK<r)wmi. 02 
C0-CO2 , H2-H2O u-^ijx^m^-^x'ii-ofz. 

[00 73] fi|^aSrll2*3j;t^lll0tC7S-t. 112 

(10-5 atm) X\ ^<M.^^^it^^fz 

Fe, Nitf^sicuT'S)^ y^&cr>—m^w&^mx-m.mt 

}L-ttZhtfihti-^. 
[0074] mo^^^ii, SfMW^^'Ni, CuSytiiMnt- 
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[0075] mw^m^^coThi-{t-^mz-:>\,^x . :t 

±\mm.^'jm±xhhcr>x\ a ^vmm<nmYi- -r-? 
):.^%\^, m-ox. -lyi-ymmtmrLX'h. mitm-! 
:^yBm\t<mMmi±mj^Lx\^^(^xh i> . 
[0076] {mmm2) mmm It mmizix^ la 

0.8 Sro.2 Gao.8 MSo.iis Coq. 08& Os^^MISf+^^^^^C-i) 

tr^^t^^xMMi^mit^m^Lfz. m^m (mmm 
[0077] (mmms ) mmm 1 1 mm^ztx. la 

i-x Sr^ Gao.8 Mgo. 115 Coo. 08 5 O3 (jS^clax =0.05. 0.1 
. 0.15. 0.2 , 0.254fc{i0.3)<?);^#:*»4^^Bfi'f[: 

'txmm.mm&im^Lfz. 950 °azi5i,irhx(7ym.tm 
m^m^tcDmi^^msizw^-r. im&coru-^^T 

D-yb (K*^^ElO-5 atm) «flJS95 

0 Sr'eix^'^x|2|12(a.) io J;t/'(b) tc^K^T. ig*^3-J± 

[0078] mmm4 )mmm 1 1 mm^ztx .i^o.s 

Sro.2 Ga(i-y-z) Mg^ Co, O3 (j^^^, y + z=0.05. 0. 

1 , 0.15, 0.2 . 0.25tfzl>i.0.3 , y : z =11. 5: 8.5) 

(D^m-^^j:hm'im-!yi-y^mmimL. 

^txm%im&t4^ymmi'smLtz, (y + 

10-5atm)^El4(c) Iz^-t. 950 "CtCtJttS (y+z) 
ffl t «MK2»tt ^: iOF^« ^ a 4 (a) (C . S it -< :t >'«i^ 
t^Mf^^ll|4(b) l,z^^^ 

[0079] (HSfi^J 5 1 b mmiz LX. Lno. 9 

Ao.i Gao.8 Blo.i Coq.i O3 ^rl)$I^-C. Ln. A. Bl 

cTy^^mmi'i^s.Lfzjmmj^ hts:^ mitm ^ 

-6 atm, 950 "CT'comMfEWJK (cr/Scmi) {±iJ:<7)a 

[0080] OLno. 9 Sro. 1 Gao. e Mgo. 1 Coo. 1 O3 
Ln=La : 0.53 
=Pr : 0. 49 

=Nd : 0.36 
= Ce : 0.08 
=Sm : 0.05 

©Lao. 9 Ao.i Gao.8 Mgo.i Coo. 1 O3 



A=Sr : 0.53 
=Ca : 0.24 
=Ba : 0.22 

®Lao.9 Sro. 1 Gao.g Bio. 1 Coq. 1 O3 
B1=A1 : 0.12 
=Mg : 0.53 
= In : 0.23 

mm\m)mmm\bnm><zLx. Lao.gSro.aCao.gMg 
[0081] ^<mmi^ ^ymmi¥<ow>m5(i -c. m 

iZTjhLfzM'OX'h^.. ^(TMti-'h^ WMLfzi.d^zz = 

0. 01— 0. i5<7)iSHi^<7):^icsv>mMe»ttJ&^#^>ns 

Zbti^ht^^. ±iaffi^t:i5V»Tz=o.03i7):*^ 
X'm\ ^nM&m'&b ^ i^ym^-iiwct^ b ti^ht^h . 

[0082] 

^ :^y'^mwxh^'^'Mti^)vzi-T ^m^tm^y 

mmmm^ -^(^ith-h^A.. -en ± o m^m a ^ ymm 
mm^^A^-^ hbB^-^ hi^zwmi^^mfmi n-r 
Lrz4 Ttmm-^m^tmztt^x t , m^m-t rtymm^ 

M^. mib. ^^ymmim^^^-^'^Ai^zmm'th^b 
t^x^ imitm^ ^ymmmm^x^ & . m-^x. m 
^'&mm-m<. ;^-'5-^:t>«*A^o.9 [^xtbmw m 

^ Ti- yM-^imi^b LT*ffl=5r«flt #^.#1^ . 

[ 0 0 8 3 ] :^ymm*m^'^^mm<Dmi\:m-^ :^yi^ 

mmw^mm.^^t^ymwmmz^6 cr>mm^}±rx'm 
^mm-! ^yim\t^:^^-t^x\ mimimmmmm 
mcommw.. mm-^y'i-—^cr,^'x-^y^-^ mum 
^^t^mm^yrm^'i^mmtLx^mxh'o. m 
*j; ^^^m(^mshi:mmx-b^^mm'^hi. 
±iE®^T-s^$ rnim^ ^ ymmmt . ist y&sm 
mmmmmm-mm-^^mwmK!:7mmmmzR^iiF. 
mzm\> ^mm-i^s.x'»\> mm-( :t &«»-r ^ 

[0 0 84] m^-^ ^ym^im^ir^-t^^ 
mcom-im-i ^ymmmi. mi^m-immmmmmco^ 
Mffi^. :^'xmm^i:mm-ti>^'X'^mmb txmmx 
§i>« mz. ^c'M^-^ yfyift^mm^^^^-t^mM 
(^Mim^ ^yimi^^^nMb ±ti<:o-(^ymm 
(o-m^^^^^m^zi^tmmcDMim^ tyimi^^mmw 
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[HI] iM*«7)ftiie<)^s^™-<^ye*#;t. tao.gS 

[ H 2 ] H 1 to 4 TC^-^a y X ^ -f b ffiltfbft-f :t 

^ :^yi^m-^coA^-( h<DV -ym^Th h am.^ (s 

r) com-^ (xM) hmMm'&hco^^i:^-t'f^y 

iP*>. BlilT+B2IS^«^|+Jli^i:t (y + z, fSL 
y : z=11.5 : 8.5)i:, «MfE»tti: tOPIfSSr^S^:^''"^ 
yT-S)^, 124 (b) Ji. |SI± (y + z) ffih-f^i-VftW 

04 (c) {±, St-^ 

(y + z) fl*lr-r§57C^1i-^K-f[:!f^*^ii^rl.^fk 

[01] 




o.e 1.0 1-2 

1000/T/K-' 



[08] 




[05 ] stsfiBjicfsi, 5/A7t^m-^mimt-^^j:^m. 

ims^ yi-yi^i^<D B^-(h<DY -rWrFCT) d *>S#^ 

m,x'ht^2W-.^(nm-^ (zfi) tmMfs^ttiJitx-^* 

[06 ] Lao. sSro. aGao. gMgo. ^-Je^ %X'^^flhM-^ 

mmi^m^mm^ (950 M«^^ffi=io-5 atm) ^ 

[07 ] Lao. sSro. zGaj. gMgo. O3 § tiS 2(5;^ 

e(b) ^^f. 

[08 ] mmma^mffzmtm^mm&mmm(^-^}i- 

[011] *^BBc«I.B'Jf0 57C^1S-&KM^*»^.^:-l. 

[012] ifwmz{%^mc^^7twM-^mimt-t:>ts:h 
m\m-i t ymmi^comM&m^cois^^^t (a) axv^ 

[02] 



0.0 



\ 







1 o"*^o*npi 








Lag. iSri. 




- A 


Ni ^ 
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Co 
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Mn 
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Cu 






] .1, ,. .J. I 


1 
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[H3] 



0.0 



I ' '' M " 



Tamp: MO 'G 
Po,- ID'* «m 




0 0,06 0.1 0.15 0.2 0.25 0,3 0.35 



[05] 




z A 



[H4] 



0.0 
-D.ZO 

^-0.40 

I 

Ca) 52- -0.60 
^-0.80 
-1.0 
-1.2 




0 0.05 0.1 0.16 0.2 0.25 0.3 0.3G 



*9 - 

AS 

0.6 

9,S 



Tamp: &00'C 



fl.«%S- fl./P AiTj' *.Sff CJ^ a.5i> 



CC) I 



5 



a.1 «.» t 1.1 i.t 13 



[H6] [H9] 




2 
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[Ely] 



[iai 0] 
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